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CHAPTER FOUR
 
The biology and ecology of introduced tilapiines and what impacts they have on the 
fishery in the victoria and kyoga lake basins 
(rJ"1 4 'J i JtuU) 
Abstract 
Since 1951, several specie's of fish have been introduced to Lake Victoria with a twin 
object of establishing stocks of commercially valuable species capable of exploiting an 
ecological niche which was under-utilized, ·and of yielding adults whose large size would 
encourage the reintroduction of 5 inch gill-nets. 
Data were collected from lakes Victoria, Mburo, Kachera, Wamala, Kayugi, Nabugabo in 
the Victoria lake basin, Kyoga, Nawampasa and Nakuwa in the Kyoga lake basin and 
rivers Nile and Sio. Some satellite lakes in the Victoria and Kyoga lake basins since 1997 
to date on the distribution, population structure, Length! weight relationships, condition 
factor, food, sex ratios and size at first maturity of 0. niloticus, 0. leucostictus and T 
zillii. 
Most 0. niloticus were encountered in the middle waters (4.1 p.n) followed by offshore 
waters (3 p.n) and fewest in the inshore waters (2.5 p.n) while were mostly in offshore 
waters (3.3 p.n) followed by inshore waters (2.8 p.n) and lowest in middle waters (1.8 
p.n). 
Most 0. niloticus and 0. leucostictus lay in the size class of 16.0-20.9 cm TL (26.2 % and 
41.5 % respectively), while it was 11.0-15.9 cm TL (55 %) for T zillii. 
0. niloticus from River Sio had a very high condition factor K of 6.17. For 0. 
leucostictus 2.08 was the highest from Lake Wamala and 2.52 for T zillii from Lake 
Kyoga. 
Overall, the Blue green algae were the most important food group of both 0. niloticus and 
0. leucostictus (43 % and 41.6 % respectively) while it was Diatoms for T zillii (16.5 %). 
There were generally more males than females in all the sp<::cies giving ratios of 1:0.97 in 
0. niloticus, 1:0.82 in 0. leucostictus and 1:0.63 in T zillii.
 
Results from this study show that there are. major differences in the abundance,
 





Oreochromis niloticus, Tilapia zillii, and 0. leucostictus were introduced into lakes 
Victoria and Kyoga since the early 50s (Lowe-McConell, 1956; Mann 1969). The fish 


































systems for aquaculture, sport and ornamental purposes (Ogutu-Ohwayo R. 1987). In 
many areas these species especially 0. niloticus became dominant apparently excluding 
the native tilapiines (Welcomme, 1966) and 0. niloticus is now the most successful in 
terms of abundance and commercial importance in the two lakes. In Lake Victoria, the 
species is the main tilapiine comprising more than 60 % of all tilapiines, and at least 45 % 
of the total biomass of all fish in the littoral habitats (Balirwa, 1998). The species 
reproductive and survival strategies in the new habitats might either be similar or even 
superior to those in the populations from lakes Albert or Turkana where the species is 
endemic. The success of the Nile tilapia in the new environments has been attributed to 
such factors as hybridisation with endemic species (Welcomme, 1964, 1967; Morean et 
al. 1988), competitive advantage for spawning grounds (We1comme, 1967; Fryer & nes 
1972; Lowe-McConell, 1975; Ogutu-Ohwayo & Hecky 1991), wide habitat tolerance 
(Twongo, 1992), wider food spectrum, faster growth and growth to a bigger size than the 
native tilapiines (Ogutu-Ohwayo R. 1987) and higher fecundity than endemic tilapiines 
(Lungayia 1994). 
Because of their ecological dominance and commercial importance, many studies have 
been carried out on these introduced species especially 0. niloticus, however, because 
there may be major changes in ecological and biological aspects of the species due to 
environmental changes and through hybridisation, this study aims at investigating these 
aspects and comparing them with the available literature. 
1.2. Literature review 
1.2.1. Distribution of the species in the lakes 
The distribution of 0. niloticus within lakes seems to vary with ecological conditions. 
Following species stockings in Lake Victoria, Welcomme (1964) associated the presence 
of young 0. niloticus along gradient beaches with the species considerable resistance to 
high temperatures. The fishes were also thought to move progressively offshore with 
increase in size (Welcomme 1966). It seemed that the peak in reproduction associated 
with rainy seasons (Lowe-McConnell 1975, 1987) was thought to be related to the 
appearance of small fishes in shallow lagoons and this pattern probably accounted for the 
presence of large fishes nearer to the shore. 
A study of the spatial distribution patterns of the 0. niloticus commercial fishery in Lake 
Victoria by Baliiwa (1990) indicated that fish of25±10 cm TL were more often caught in 
the vegetated littoral zone whiie the bigger fishes of over 35 cm were more common 
offshore near bottoms towards deeper waters. However, several studies on 0. niloticus in 
African lakes where it is endemic, suggest that shallow areas are important in the biology 
of the species (Balirwa 1998). 
In lakes Albert and Rudolf (Turkana); Lowe-McConnell (1957, 1958) observed that 0. 
niloticus were found only around the edges of the lakes; in Lake Edward, the species was 
found well away from the shore while in Lake George it was found all over the lake but it 
was less common near papyrus-fringed shore lines. 
0. leucostictus was found in lagoons in the Mwanza and Kavirondo Gulf and near the 















































these are similar habitats to those occupied in lakes George and Albert (Lowe, 1957) were 
it is native. Small numbers of adults were caught over sandy bottoms off fairly exposed 
shores at Entebbe and near Jinja; an environment similar to the 'eaux vives' described as 
the habitat of 0. leucostictus in Lake Edward (Poll 1939). The nursery grounds where the 
juveniles were found were the shallow and deoxygenated swamps marginal to the lake or 
the lagoons (Welcomme 1964). 
_ T zillii was around all the shallow marginal waters of Lake Victoria and it was not found 
far from the lake shore. It was caught near the bottom in the "Trappa of Water Lily zone", 
in inlets, shallow beaches and drowned forest areas, and also on sandy shores; a similar 
wide choice of habitat was noted in the Niger (Daget 1954). As T zillii is a "guarder" 
that lays and rears its eggs on the bottom (EI Zark 1956) it requires a firm clear substrate 
for this purpose and breeding T zillii were always found in similar places to breeding 0. 
variabilis and 0. niloticus. The fry and juvenile fish up to about 5 cm TL were present in 
most sandy and shelving rock shores, especially those that are sheltered (Fryer 1961, 
Welcomme 1964). In general the species tended to avoid deoxygenated waters at all 
stages in its life. 
1.2.2. Population structure 
Rinne (1976) reported the growth of female at 16 cm TL in the first year, 24 cm and 30 
cm TL in the second and third years respectively. He further reported an asymptotic 
length of 45 cm TL, which was too low considering the fact that the fish attained sizes 
greater than 60 cm in the Kenya waters of Lake Victoria. In the Mwanza Gulf, 0. 
niloticus populations contain large specimens of up to 50 cm TL (Witte F & Wim 1995). 
The maximum recorded standard length of 0. leucostictus caught was 36.3 cm, but 
individuals of this size were uncommon; the normal length attained was about 30 to 31 
cm SL. Occasional large T zillii were found and fish of over 40 cm in length 
(Welcomme,1967). 
1.2.3. Length-weight relationship 
Male and female 0. niloticus were similar in weight, but there was a slight difference in 
T zillii and 0. leucostictus where the females were about five percent larger than males 
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1.2.4. Condition factor K 
All species showed a reduction in condition factor with increasing length. The mean 
factor K for total length was highest for 0. niloticus (2.1) and those of T zillii and 0. 
leucostictus were (1.9) and for standard length, K was highest for T zillii while for both 
leucostictus and 0. niloticus were 4.1. Comparable me~ values for standard length for 
fish from Lake Albert were: T zillii K = 4.2, which was highest, followed by 0. niloticus 
K = 4.1, and O. leucostictus K = 3.9 was the smallest. Condition factors for O. 
leucostictus calculated from total length (Lowe 1957) showed K to increase with length in 
its native lakes and to have a mean of 1.8. 0. niloticus from Lake Rudolf had a value of 
K = 2.1, that is constant regardless of length (Lowe 1958). The condition factors of T 
zillii and O. leucostictus were therefore higher in Lake Victoria than in their native lakes; 
in 0. niloticus from Lake Victoria, the condition factor was the same as that of Lake 
Rudolf and Lake Albert fish. 
Condition factor K of 0. niloticus was higher in lakes Victoria and Kyoga (K= 2.12 and 
2.15 respectively) than in Albert (K= 1.95). In 1998, in Lake Victoria, the condition had 
improved from K= 1.94 in 1964 (Welcomme, 1965) to K= 2.02-2.28 (Balirwa 1998). 
The condition factor of 0. niloticus in Lake Turkana was 2.1 and 2.04 for Lake George 
fish (Lowe-McConnell 1958) while it was 1.89 for Lake Ziway and 2.03 for Lake Awasa 
(Gatachew and Abebe 1992). 
1.2.5. Feeding 
Tilapia is an essentially herbivorous genus and comparisons between fore and hind gut 
contents showed that, of the range of plant material eaten, usually only the diatoms are 
digested (Fish 1955). Four main types of stomach contents appeared in the tilapia of 
Lake Victoria, depending on the locality of feeding: 
i. Planktonic ii. Bottom iii. Epilithic or Epiphytic and iv. Higher plants. 
0. niloticus despite its wide' ecological tolerance (Lowe-McConnell 1958; Balirwa 1992), 
is depicted as retaining food habits similar to those of the indigenous tilapiine species 
(Oreochromis esculentus and Oreochromis variabilis) which it replaced in Lake Victoria. 
In many freshwater ecosystems in Africa where 0. niloticus occur naturally, it was 
described as primarily herbivorous i.e feeding on phytoplankton. 0. niloticus is 
principally phytoplanktivorous, eith,er in suspension or from bottom deposts, of which 
diatoms make out the main nourishment. Insects and crustaceans were also eaten and 
digested (Greenwood 1966; Welcomme 1968). 0. niloticus was able to digest the blue­
green algae and followed a day-time feeding regime(Moriarty 1973; Moriarty and 
Moriarty 1973). It was observed that 0. niloticus had a diverse diet in Lake Victoria, 
including Caridina, chironomids, chaoborids, copepods, mollucs and much detritus 
(Balirwa 1990). In the Sondu-Miriu River insects dominated the diet (Ochumba & 
Manyala 1992). , 
0. leucostictus fed entirely on bottom material in Lake Victoria as it did in its native lakes 
(Fish 1955). Higher growth rates following flooding or lake margins were noted among 
some bottom foraging fish (Campbell 1957 & 1963). It was therefore, possible that the 
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to the increased fertility of the bottom deposits, caused by the flooding and rotting of 
plants, following the rise in the lake water level (Welcomme 1967). 
T zillii differed from 0. niloticus and 0. leucostictus in that it fed on higher plant 
material in many of its native lakes, and the primary reason for its introduction into Lake 
Victoria was the utilisation of this food source (Beauchamp 1958). However, T zillii in 
Lake Victoria appeared to feed principally on bottom deposits due to lack of submerged 
vegetation (Welcomme 1968). The gut of several fish from the sandy shore contained 
apparently planktonic material, but as the fish have no filter feeding machanism it was 
possible that ,that originated from the flocculent deposits offshore. Only in localities 
where there was plentiful emergent grass with a thick epiphytic coating, were higher 
plants and epiphytic diatoms extensively utilised, and as such beaches were relatively rare 
(Welcomme 1967). In the Sondu-Miriu River the diet consisted predominantly of 
detritus and macrophytes (Ochumba & Manyala 1992). 
1.2.6. Size at first maturity 
The Size at first maturity for both male and female 0. niloticus respectively from Lake 
Victoria was 18 : 24 cm, and 23 : 26 cm in Lake Kyoga, while Lake Albert fish had 
smaller maturation sizes 20 : 23 cm (Balirwa 1988). These figures, however, compared 
well with what was observed in habitats (lakes Albert, Baringo, and Turkana) where the 
species is endemic (Lowe-McConnell, 1958, Okorie, 1975, Kolding, 1993) and shows 
that 0. niloticus successfully adapted to the new environments. According to Kolding 
(1993), fish in the size ranges 18 cm, 24 cm TL in Lake Victoria and 23 cm and 26 cm TL 
in Lake Kyoga would be within the first year of growth in the respective lakes. In Lake 
Albert lagoons the maturation size was 10-17 cm TL (Lowe-McConnell, 1958) and in 
Lake Ziway was 14 - 16 cm TL (Abebe & Getachew, 1992) which difference in size 
could be due to factors such as space and food availability. 
It was showed that 100 % maturity in Lake Victoria was achieved at about 30 cm and 32 
cm TL in males and females respectively.. In comparison with patterns in its natural 
habitats in some East African lakes, 0. niloticus of Lake Victoria matured at larger sizes, 
had higher body condition indices and produced more eggs (Balirwa 1998). 
The maturation size of 0. leucostictus in the Lake Victoria basin varied with the type of 
habitat. In populations from the isolated lagoons and from flood pools up rivers, the 
males and females both started to breed at between 6 and 8 cm standard length and fishes 
above 15 cm were rarely found in this habitat (Welcomme 1966). In the lake, the females 
stated to ripen at about 10 cm and the smallest ripe fish found was 12.5 cm SL; the males 
started ripening at about 12 cm and the smallest ripe male was 15.0 cm SL (Welcomme 
1967). 
The smallest ripe T zillii found were a female of 13.0 cm SL and a male of 15.0 cm SL. 
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1.2.7. Sex ratio 
No information is available on the sex ratios of the introduced tilapiines in lakes Victoria 
and Kyoga, however, in the Sondu-miriu River, 0. niloticus m:f = 1: 1.38 (Calculated 
from data in Ochumba & Manyala 1992. 
1.2.8. Breeding 
Fecundity and successful reproduction are among several factors which contribute to 
successful colonisation of new environments by introduced species (Marthur and Ramsey 
1974). 0. niloticus , is a mouth brooder. It spawns throughout the year, with spawning 
area being hard bottoms composed of sand at a depth of 3.5 to 10m (Welcomme 1969). 
In Lake Victoria 0. niloticus breeding was observed in all seasons with two peaks in 
breeding just after the onset of rainy periods. An increase in the number ofjuvenile 
fishes could be correlated with the hydrological cycle. 0. niloticus from lakes Victoria 
and Kyoga were more fecund and larger than those in Lake Albert. In Lake Victoria, 
fecundity was reported at 340 and 3706 eggs for fish of 17 cm and 57 cm TL respectively 
(Okemwa & Wakwabi 1991). 
0. leucostictus bred over shallow muddy bottoms in sheltered inlets and in the papyrus 
fringe. In such areas, nests with male in breeding dress could be seen at all times of the 
year. The young were found in deoxygenated swamps and lagoon marginal to the lake 
(We1comme 1968). In Lake Victoria, fecundity was reported at 99 and 950 eggs for fish 
of 7 cm and 26 cm TL respectively (Lowe-McConnell 1955). 
T zillii is a "guarder" species which rears its eggs on the bottom, as opposed to the other 
two introduced tilapiine species which brood their eggs in.the mOllth. Both parents take 
part in guarding of the young (EI Zarka 1956) and pairs of T zillii which were assumed to 
be breeding and guarding were often seen over shallow firm bottomed areas close 
inshore. The presence of such pairs coincided with shoals of newly reared young (7-10 
mm long) which were migrating on to the shallow sandy beaches which comprised their 
nurseries. Breeding fish were present at all times of the year, but there was a slight 
tendency for an increase in the percentage of ripe fish during the rainy seasons 
(We1comme 1967). In Lake Victoria, fecundity was reported at 1000 and 7061 eggs for 
fish of 8 cm and 19 cm TL respectively (Lowe-McConnell 1955). 
1.3. Impacts on the fishery 
When several species are introduced into a body of water they may hybrizide with the 
native fishes or between themselves. It is known that many species of tilapia would 
interbreed in ponds (Pruginin 1965), and other records show that hybrids occurred in 
natural waters (Lowe 1958; Elder & Garrod 1961). 








































Examples of recorded hybrids, a suspected natural hybrid between 0. variabilis and 0. 
niloticus was recorded from Lake Victoria (Welcomme 1964). The two species were 
successfully hybridised at Kajansi fish fann where a male 0. variabilis was crossed with 
a female 0. niloticus in 1966 (Welcomme 1967). The offspring of the pond cross were 
similar in appearance to the hybrid from the lake. 
Sex ratio: All specimen examined (182) were males. Such disturbed ratios were 
frequent in crosses between two different species of Tilapia (Pruginin 1965; Hickling 
1960). 
2. MATERIALS AND METHODS 
2.1 STUDY AREA 
The study was carried out on lakes Kachera, Mburo, Wamala, Nabugabo and Kayugi in 
the Victoria lake basin and Lake Kyoga; plus the Victoria Nile at Bujagali (Figs. 2, 3, & 
4). 
2.2 Data collection 
Sampling was done using three fleets of identical multifilament nylon gill-nets. Each 
fleet consisted of 10 gill-nets of graded mesh sizes at 12.5 increments from 51 mm to 178 
mm stretched mesh. One net was set inshore next to the macrophytes, another at about 50 
m from the shore regarded "Middle", and the third one "Offshore" at about 100 m from 
the shore. 
Data were recorded on taxa, numbers, total weight, date and time .(day/night) of capture, 
area from where the fish was caught and size of gear used. 
The specimen were dissected and the stomach fullness (this was done by pressing the 
stomach contents anterio-posteriorally), sex and maturity stage of the fish determined. 
Female gonads at maturity stage V and VI and stomachs which had any food were 
removed and preserved in 5 % formalin solution in separate appropriately labeled bottles. 
2.3. Food 
In the laboratory the stomach contents were emptied into a petri-dish and examined under 
a binocular and a compound microscope. The food categories were first of all rated in 
proportion to their relative percentage volumes as spread out in a petri-dish or on slide. 
Each stomach was allotted a number of points according to the scheme showed below 
modified from that of Hynes (1950). 
Fullness State No. of points 
Full (I) stomach distended with food up to the 16 
pyloric sphincter 
Three quarter (3/4) food up to about 3/4 of stomach volume 8 



































Quarter (1/4) food up to about 1/4 of stomach volume 2 
Empty (0) stomach empty and collapsed o 
The importance of each of the food items was obtained from these points by calculating 
the percentage relative importance of the food in the stomachs. 
3.0 Results 
3.1 Distribution 
There were generally more 0. niloticus per net in the middle waters (4.1±0.4), followed 
by offshore waters (3 ±O.8) and least in the inshore waters (2.5±O.5). In Lake Mburo, 
the middle and inshore waters had the most fish (3±OA and 3±0.6 respectively) while the 
offshore waters (1.4±O.2). In Lake Kachera, there were more fish in the middle (9.8±O.6) 
followed by offshore waters (7±1.4) and least in the inshore waters (3.3±1). In Lake 
Wamala the were more 0. niloticus in the middle waters (2.57±OA) followed by inshore 
(1.82±0.2) and least offshore (1). 
The biggest mean of 0. leucostictus was generally found offshore (3.3±0.6) followed by 
inshore (2.8±OA) and least in the middle waters (1.8±OA). In Lake Kachera most fish 
were encountered offshore (4.1±0.7), followed by inshore (3.7±0.5) and least middle 
(2A±0.6) while in Lake Mburo most fish occurred inshore (2.3±0.5), followed by middle 
(1.3±0.2) and least offshore (1). In Lake Wamala, most fish were inshore (2.5±0.9) 
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Sampling station 
I Distribution of O. ni~oticusin the sampled habitats, and Overall according to the different locations (inshore, middle 
and offshore) using means numbers and SE. The means, maximums 































































































Distribution of o. ~eucostictusin the sampled habitats, and 
Overall according to the different locations (inshore, middle 
and offshore) using means numbers and SE. The means, maximums 
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3.2. Population structure 
Comparing size of each species between lakes, most T zillii in Lake Kayugi ranged 
between 6-15 em TL (80 %) followed by 16-20 em TL (20 %) while in Lake Nabugabo 
most fish lay between 11-15 em TL (69.23 %) followed by 16-25 em TL (30.76 %). 
Most 0. leucostictus in Lake Kaehera ranged between 26-30 and 16-20 em TL (25 %) 
followed by 31-35 and 21-25 em TL (17.9 %) each. In Lake Mburo, most fish lay 
between 16-20 em TL (53 %) followed by 11-15 em TL (25 %), in Lake Nabugabo most 
fish lay between 11-15 em TL (44.4 %) followed by 21-25 em TL (33.3 %) and 16-20 em 
TL (22.2 %). In Lake Wamala most fish lay between 11-15 em TL (66.67 %) followed 
by 16-20 em TL (33.33 %). Most 0. niloticus in Lake Kaehera ranged between 16-20 
em TL (48.9 %), followed by 11-15 em TL (22 %), 21-25 em TL (17 %), in Lake Kyoga 
most fish were between 16-20 em TL (23.8 %), followed by lJ-15 and 21-25 em TL (19 
%) each. In Lake Mburo, most fish lay between 26-30 em TL (42.5 %) followed by 21­
25 em TL (234 %), in Lake Nabugabo most were between 11-15 em TL (54.55 %) 
followed by 16-20 em TL (25.75 %) while in Lake Wamala most lay between 21-25 em 
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3.3. Condition factor 
There was no sequecial difference in the fish condition according to size. Generally, 0. 
niloticus had the highest factor of K= 2.09 followed by 0. leucostictus K=1.93 and K 
=1.97 for T zillii was the lowest. Comparing the condition value of a species between 
lakes, 0. niloticus from R. Sio had the highest K value of 2.19 followed by lakes Wamala 
and Victoria K= 2.12, Lake Kachera K= 2.10, Lake Kyoga K= 2.09, Lake Mburo 2.05, 
Lake Nabugabo K=1.97, River Nile at Bujagali K= 1.91 and Lake Nakuwa K= 1.73 had 
the lowest. 0. leucostictus from Lake Kachera had the highest K value of 2.11, followed 
by Lake Wamala 2.08, Lake Mburo K= 1.9, Lake Kayugi K= 1.84, Lake Nabugabo 
K=1.59 and lowest in Lake Nakuwa K=1.52. T zillii from Lake Kyoga had the highest K 
value ofK=2.52, Followed by Lake Kayugi K=2.07, Lake Nabugabo K=1.91 and Lake 
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3.4. Food 
0. niloticus fed on a very large diversity of food items. On the overall, Microcysts were 
the most important food item encountered in stomachs of 0. niloticus (29.8 %) followed 
by Detritus (16.8 %), Aulacosira (15.48 %) and Chironomid larvae (9.6 %) which formed 
major proportions to the diet. While, for T zillii Detritus was the most important food 
item (60.3 %), and the rest of the food items contributed less than 10 % each. In the case 
of 0. leucostictus, Detritus (52.9 %) was the most important food item encountered in 
stomachs, followed by Microcysts (26.9 %), and Anabaena (10.3 %) which formed major 
proportions to the diet. The most important food items in the diet of 0. niloticus in the 
various habitats were; in R. Nile, it was Microcysts (30%), in lakes Kachera and Wamala 
it was Microcysts (32 % and 45.4 % respectively), R. Sio Anabaena (50 %), in Lake 
Mburo it was Chironomid larvae (37.3 and in Lake Nabugabo it was Detritus (41.8 %). 
Detritus was the most important food item in the diet of T zillii in the various habitats. It 
was (55.26 % and 63.84 %) in Lakes Kayugi and Nabugabo respectively. Detritus was 
also the most important for 0. leucostictus from all habitats. It was 40.6 % in Lake 
Kachera, 50 % in Kayugi, 81.4 % in Nabugabo and 60 % in Nakuwa. 
For T zillii 5 stomachs were examined in Lake Kayugi, 8 in Lake Nabugabo and 13 
stomachs in total. For 0. niloticus 3 stomachs were examined in Victoria Nile at 
Bujagali, 81 in Kachera, 1 in Kyoga, 24 in Mburo 42 in Nabugabo, 58 in Wamala and 
180 stomachs overall. For 0. leucostictus there were 14 stomachs in 1 in Kayugi, 2 in 
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I Food item Relative importance of the various food items encountered in O. 
niloticus stomachs from different habitats 
I chila =chironomidelarvae Roti =Rotifer Anab =Anabaena 
I 
chipu = chironomidepupae sand =sandgrains Mcys =Microcysts 
Chala = Chaoborus larvae inse =insect remains Detr =Detritus 
Ostr =Ostracodes Hplt =High plant material Seen =Seenedesmus 
Osci = Oscillatoria Meri =Merismopedia cope =copepods 
Anks = Ankistrodesmus Aula =Aulacosira Pov =Povilla adusta 
Fleg = Fish eggs Spir =Spirulina 12 Nitz =Nitzchia 
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Food item 
Relative importance of the various food items encountered in O. leucostictus 
stomachs from different habitats 
chila =chironomidelarvae Roti =Rotifer Anab =Anabaena 
chipu = chironomidepupae sand =sandgrains Mcys =Microcysts 
Chala = Chaoborus larvae inse =insect remains Detr =Detritus 
Ostr =Ostracodes Hplt =High plant material Seen =Scenedesmus 
Osci = Oscillatoria Meri =Merismopedia cope =copepods 
Anks = Ankistrodesmus Aula =Aulacosira Pov =Povilla adusta 
F/eg = Fish eggs Spir =Spirulina Nitz =Nitzchia 
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Food item 
Relative importance of the various food items encountered in T. zillii stomachs 
from different habitats 
=chironomidelarvae 
= chironomidepupae 




= Fish eggs 















































































3.5. Sex ratio 
The overall sex ratio for 0. leucostictus was M:F 1:0.82, while for 0. niloticus sex ratio 
was M:F 1:0.97 and for T zillii was 1: 1. 
The sex ratio of the various species in the different lakes 
0. Lake 
leucostictus 
sex Kaehera Mburo Nabugabo Wamala Total 
F 8 3 4 4 19 
M 14 10 5 2 32 
Total 22 13 9 6 51 
Ratio 1:0.57 1:0.3 1:0.8 1:2 1:0.59 
0. Lake River 
niloticus 
sex Kaehera Kyoga· Mburo Nabugabo Wamala Bujagali· Total 
F 36 2 22 20 94 2 176 
M 60 11 16 45 32 4 168 
Total 97 14 38 65 126 6 346 
Ratio 1:0.6 1:0.18 1:1.4 1:0.44 1:29 1:0.5 1: 1.05 
Tzillii Lake 
sex Kayugi Nabugabo Total 
F .)'" 5 8 
M 0 8 8 
Total 3 13 16 
Ratio - 1:0.63 1:1 
3.6 Size at first maturity 
The size at first maturity of 0. niloticus was between 18 - 25 em TL. It was highest in 
Lake Nabugabo (25 em TL), followed by Lake Kyoga (20.5 em TL), Mburo (19.8 em TL) 
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Discussion and conclusions 
It has been discovered that marked differences occur in the population characteristics of 
the non-native tilapiines present in the Victoria and Kyoga lake basins. 
In habitats where, 0. niloticus is endemic it was mostly found in shallow areas while in 
the present findings it was mostly in the middle waters. 0. leucostictus were mostly 
offshore unlike in the past when they mostly occurred in the shallow and deoxygenated 
swamps marginal to the lake or the lagoons (Welcomme 1964). This could be caused by 
the shallowness of the sampled lakes or due to over-fishing at the shoreline. 
In lake Victoria specimens of 0. niloticus of up to 40-50 cm TL were caught (Witte & 
Wim 1995) while the maximum size of 0. leucostictus was 36.3 cm TL and occasional T 
zillii of 40 cm TL were caught (Welcomme 1967). In the present findings the above held 
apart from T zillii where the size had dropped and the largest was 21-25 cm TL. This 
difference in population structure may be due to the type and amount resources and space 
available. 
0. niloticus was reported as a phytoplankton feeder feeding on a wide variety of 
organisms which is also the case in the present findings. While 0. leucostictus fed 
entirely on bottom material which is also the case in the present findings. 
In the present study, the blue-green algae (Cyanobacteria) especially the Microcysts were 
most dominant. However, relative importance of the various food items was varying at 
the different samplings and therefore there was -a possibility that the food items eaten 
varied seasonally depending on what was available. 
In the early 1950s, the size at first maturity was at 19 -23 cm TL by then, and 50 % 
maturity was at 22 -28 cm TL (Lowe-McConnell, 1956a; Fryer & Iles, 1972). At the end 
of the 1950s size at first maturity had declined to 18 - 20 cm TL and 50 % maturity was at 
22.5 -23.8 cm TL (Smith Sound Tanzania). In the present study 50 % maturity size of 0. 
niloticus was below 22 cm TL. Size at 50 % maturity for all the tish examined was less 
than 21 cm TL. 
Conclusions and Recommendations 
The results of the present study show a general similarity in the biology and ecology of 
the non-native tilapiines with what is already known in the Victoria and Kyoga lake 
basins with some small differences 
In addition it was discovered that these species are doing well in the their new habitats 
and sometimes even better than in their endemic habitats, however, some lakes are being 
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